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Introduction

The overall goal of our project is to identify genes involved with the development and progression of

breast cancer. This goal has remained unchanged since the start of the project, but the discovery of

BRCA 1 in 1994 (1) together with technological advances in gene expression profiling (2) has

influenced our strategy to achieve this goal. In the early part of the project our search for tumor

suppressor genes was directed by genetic or LOH mapping strategies followed by positional cloning

of candidate genes. This general approach is still extensively used in many laboratories, but is very

labor intensive by nature. Apart from its primary objective of identifying a single cancer gene, this

strategy contributes no additional observations relevant to carcinogenesis during the search process

itself. A different and much broader strategy for identifying any kind of gene involved in tumor

formation and progression, which is not dependent on prior knowledge of location, employs genetic

profiling using high density microarrays. Not only does this technique permit detection of the

expression profiles of each of a large number of genes in parallel, but it potentially also provides a

mechanistic view of how regulatory pathways are controlled. Our laboratory has gained access to this

technology through a collaboration with Molecular Dynamics. This company has manufactured a

small number of prototype microarray spotters and scanners for members of an early access program.

As we proposed in our last report and in our revised statement of work, we have now focused our

efforts entirely on microarray-based comparisons tojidentify breast cancer related genes. Once

candidate genes have been identified they will be further characterized using conditional expression

systems to assess changes in characteristics pertaining to morphology, growth rate altered expression

patterns.
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Body

During the past 12 months most of our efforts have been focused on the completion of Task 1 in our

statement of work. As part of this effort is has been our primary goal to establish microarray analysis

as a reliable and reproducible technology to compare gene expression profiles and identify

differentially regulated genes. Work has been carried out in three areas a) development of fluorescent

labeling and hybridization protocols, b) selection and establishment of a collection of target genes,

and c) gene expression comparisons between several different breast cell lines. Each of these efforts

contributes to aims a) and b) in Task 1 of our statement of work. While Task 1 has been

accomplished we will continue to perform comparisons of gene expression mentioned in aim b)

throughout this final year. Progress has also been made on Task 2 aim a), where we have determined

that the LINX conditional expression system resulted in the largest and most reproducible induction

of a test gene. Characterization of the biologic effects of genes conditionally expressed in breast cells

as mentioned in Task 2 aim b), still remain to be performed because time has not yet allowed us to

construct and introduce new candidate genes, identified using the microarrays, to study their biologic

effects.

Selection and preparation of target eDNA clones.

A key reagent in microarray analysis is the collection of genes deposited on the array slide against

which the levels of expression are measured and we originally proposed to establish an expanding

collection of 1000 unique cDNA clones for this purpose. Initially we selected a collection of 773

cDNA clones based on their potential biologic involvement in carcinogenesis (a list of these clones

is attached in appendix A). However, we rapidly expanded this collection and we currently have an

inventory of more than 23,000 minimally redundant cDNA clones prepped and available for target

deposition. The procedures we have implemented to process this large number of clones are divided

into two steps. In the first of these steps we grow mini cultures of each clone in 96-well microtitre

plates. Similarly, for plasmid purification we use a purification procedure that takes advantage of the

96-well format. Using the plasmid as template in a PCR reaction in conjunction with vector based

primers we are able to successfully amplify more than 95% of all clones. Following gel analysis or

colorimetric analysis of the PCR yield, the PCR products are purified, using the 96-well format, to

eliminate unincorporated nucleotides, primers and salts.
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Development of probe labeling and hybridization protocols.

One of the most critical factors for a successful microarray experiment is the preparation of

fluorescently labeled first strand cDNA to probe the microarray. The Molecular Dynamics

Microarray System allows for dual color hybridization and the two fluorescent dyes we used are Cy3

and Cy5 from AP-Biotech. The labeling procedure itself is a multi step procedure that involves

extraction of total RNA, mRNA purification and first strand cDNA synthesis. The fluorescent dyes

conjugated to dCTP are incorporated into the cDNA to generate the fluorescent hybridization probe.

We have found that SuperScript II results in better probes than AMV and MMLV reverse

transcriptase, probably because it lacks proofreading ability. A variety of hybridization formats have

also been tested. The most critical features of a successful hybridization with a complex probe are to

achieve and maintain high probe concentration during hybridization. To increase the probe

concentration we have determined that the smallest practical hybridization volume is 20g1l under a

22mmx60mm coverslip. Steps must also be taken to maintain proper salt concentrations in the

hybridization buffer during incubation (i.e. eliminate evaporative effects). We have found that

sealing the coverslip to the slide during hybridization leaves a fluorescent signature that affects the

hybridization signal. In the procedure we currently employ the coverslip is not sealed, but the

incubation takes place in a closed humidified chamber.

Comparison of three conditional expression vector systems.

To identify a conditional expression system we compared a dominant-negative P3-catenin construct

(N-terminal deletions, dN 131 and dN 151) in three different conditionally inducible/suppressible

vectors, pRetro ON, pRetro OFF (Clontech) and LINX (Dr. Fred Gage). These vector DNAs were

transfected into the Phoenix Amphotropic packaging cell line (Dr. Garry Nolan) and the resulting

infectious viral particles were used to infect primary human mammary epithelial cells. After two

weeks of drug selection in either 0.5 mg/ml Puromycin (for pRetro ON and pRetro OFF) or 100

mg/ml G418 (for LINX), cells were treated with or without lOng/ml doxycycline (DOX) for 48

hours. Total cell extracts were subjected to Western analysis using anti-C-terminal P-catenin

antibody (see figure 1). To demonstrate that induced dominant f3-catenin is functional, cells were

infected with LINX vector control and LINX with an inducible dominant 03-catenin gene (dN 131)

and subsequently transiently transfected with luciferase reporter construct, TOP FLASH, containing
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a LEFI responsive element in its promoter (obtained from Dr. Hans Clevers). As shown in figure 2,

the relative activity of the LEFl-reporter construct showed 2.5 fold increase in activity following

induction of P3-catenin. Based on these results we have selected the LINX for further

experimentation.

Figure 1.
Conditionally inducible vectors. -F LINX LINX
To test the efficacy of the tetracycline regulated C ON131 dON151
retroviral vector system, dominant-negative b- M• -

catenin genes were cloned into pRetro Off, G• + - + DOX
pRetro On, and LINX. Following packaging,
transfection into primary human mammary pRetro:ON 'MM WW .- endogeneous

epithelial cells and two weeks of selection, total
cell extracts were subjected to Western analysis pRetro OFF . %:l.* 6:A •endogeLeous

using anti-C-terminal b-catenin antibody. As - 4-exogeneous
shown here, cells infected with pRetro ON N__ _ - e
construct did not induce dominant b-catenin at LNXeo -4-.exoge neousL
all. Cells infected with pRetro OFF induced .- g .e..
dominant b-catenin in response to DOX
removal, however the amount induced (shown as exogeneous) were much less than that of endogeneous
protein. On the other hand, cells infected with LINX vector construct produced great response in both
inducibility and amount.

0

Figure 2 U)

LEF1-Luciferase Reporter Assay. ....------------
Shown here are relative LEF1-reporter activities
indicating that induced dominant 0-catenin is in fact
functional in regard to activating genes containing LEFM U)

element. CU
4-)- -- -- -- -- -- ------- ----

.J

U_
0

I(

Control :dNl3l
ii+DOX (uninduced).

- DOXL(iniduced)
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Analysis of primary breast cells with conditionally induced dominant /3-catenin.

fP-catenin has recently been shown to act as an oncogene in certain biologic models. To study the

gene regulatory effects of the cancer pathway driven by wnt- 1, APC or f-catenin in breast cells,

human primary epithelial mammary cells were transfected with a conditionally suppressible dominant-

negative f-catenin construct as mentioned above. Excessive stimulation of this pathway and certain

types of mutations have been shown to involve the formation of a persistent transcriptionally active

complex of fP-catenin and LEFM (3). mRNA from several different primary breast cultures, with and

without induced 0-catenin, was prepared and fluorescently labeled for dual color hybridization on

microarray slides representative of 2400 unique cDNAs. A total of twenty-nine different genes have

in repeated experiments been identified as differentially expressed and are listed in table 1.

Figure 3.
Dual color microarray image.
This frame show a 25x16 cDNA clone array
from a slide representing 2400 unique cDNA
clones co-hybridized with primary human
mammary cells with induced (green) and
uninduced (red) P-catenin. The right-most
column contain several house-keeping genes
and a control for labeling efficiency with Cy5
(the red spot in second row). Spots in the other
columns represent individual genes. Spots with
their color tone yellow represent genes of equal
abundance in the two cell populations. Spots
with predominantly green or red signal
represent genes with differential expression
levels between the two cell populations.



To confirm that the microarray observations are correct, Northern analysis of each differentially

expressed gene is being undertaken. In figure 4 we show that Psoriasin, which displayed a 3-4 fold

increase in abundance judging from the microarray analysis reveal similar differences in abundance

when tested by Northern analysis.

Table 1.

Image ID Clone definition
1 358433 Human retinoid X receptor-gamma mRNA, complete cds
2 295401 ESTs
3 1088345 S100 calcium-binding protein A7 (psoriasin 1)
4 276282 ESTs
5 269017 Human 0-linked GIcNAc transferase mRNA, complete cds
6 545239 Neutrophil Gelatinase-Associated Lipocalin Precursor
7 882141 DNA G/T mismatch-binding protein
8 283063 MHC class II DQ-beta associated with DR2, DQw1 protein
9 156431 Ciliary neurotrophic factor receptor
10 770435 Transcription factor p65
11 700466
12 277134 ESTs
13 275272 ESTs
14 273039 ESTs
15 283618 ESTs
16 23240 SM22-alpha homolog
17 627104 Human alpha-tubulin mRNA, complete cds
18 33934 ESTs
19 610187 Proteasome Component C9
20 592947 Autoantigen PM-SCL
21 46743 ESTs, Highly similar to RAS-related protein RAP-1 B
22 23904 ESTs
23 264369 ESTs, Highly similar to GLUCOSYLTRANSFERASE ALG8
24 200531 ESTs
25 126783 ESTs
26 201891 ESTs
27 265684 ESTs
28 261971 Metallopeptidase 1 (33 kD)
29 129503 ESTs

The genes listed in this table showed 3x fold or more variation in expression levels in a comparison between

primary human mammary cells, with and without induced 03-catenin.

Figure 4. V115
This figure shows a Northern Blot of four
different cell lines transfected with the + + + +

LINX P-catenin construct and the vector
control. In absence of Doxycilin (indicated
by -) P3-catenin is over-expressed resulting
in a three fold up-regulation Psoriasin.
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Analysis of primary breast cells transformed with E6 and E6/E7 and grown in matrigel.

The E6 and E7 genes derived from human papilloma virus-type 16 have been shown to bind to the

tumor suppressor genes Rb and p5 3 (6), and more recent studies have shown that these genes can

immortalize primary epithelial breast cells (7). We have established several primary epithelial

mammary cell cultures with either E6 alone, E7 alone, or E6 and E7 together. As part of our

experiment design we intend to compare these lines against one another, both when cultured on

plastic and in matrigel. Because matrigel is developed from a biologic material it has been necessary

to establish whether an expression signature inherent to the matrigel itself was present. Repeated

experiments to determine the "expression" signature of matrigel have shown that under the

conditions we apply no signature can be detected above background. In our next report we expect to

present data from these experiments.

Conclusions

This past year has brought strong progress in both the biological and technological areas of

the project. We have established microarray analysis as a reliable and efficient way of screening

biologic specimens for expression profiles, we have procured and prepared a large inventory of

minimally redundant expressed sequences, and we have identified a number of genes and ESTs

characterized by altered expression patterns in several primary and immortalized breast cell model

systems. We are currently in the process of establishing the full length sequence of these genes

(ESTs) for the purpose of analyzing the biologic effects of these genes in primary breast cells. The

transition our project has undergone has been worthwhile and we are confident that we will continue

to develop a deeper insight into the formation and progression of breast cancer through the

application of microarrays and determination of genetic expression profiles in normal and cancerous

epithelial breast cells.
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Appendix

Table 1: List of 773 selected cDNA clones

I~~~~~~~~~ .AAA .. .~~" " ..... ....... .. A' AAAp AAAAAý APIJatqý 15167

5i 1ppoi requato BC5176778

6 Caspase-1 l M2 1230106
10 C aspase-7.( c 32) .................................. ............... 2 170

81 Caspase-9.(lCh-2AP)4140

10 [Caspase-7 (Mch3 2408301

........a.spase......... ...... (M................Ih.......4) ...................................................................................................................................................................... ...... 240836...1.........
13 Defender against cell death 1 ____ ___A6837521

................. H um an............................... l. hom o ...og B (...........) ...................................... ...............................A..................................................................A. 7120361....
__15 Human lAP homologo MIHO mRNA ___ ___ ___1296321

16 ESTs, highly similar to apoptosis inhibitor lAP 1209571
17 Human TRAF-interacting protein l-TRAF mRNA _ __ _____2428141

1 8.............. .............................................. a p p. i .n.u c in g Ii a T R A IL............ . ..................................................A ........... 1 3 41................... .... .........7 5....... .....
19 Human tumor necrosis factor tvpe 2 receptor associated prti TRAP3) mRNA ___5260701A

20 C adherin 2, N -cadherin (neuronal).... ... ............... ...... 325182....... .......................... .................... .....................3 5 8
211 Cadherin 3 ____ _______ 34234
22 Cadherin 4 328330
23 Cadherin 5, VE-cadherin (v ascular ep~iteliumn) ___________ A1511041

24 Cadherin 8 21908'

251 Cadherin 11 OB-cadherin) ____ __ ___ _z___ _ 3101291

26 Human connexin 26 (GJB2).............. ............. 6823591
27J Gap jiunction protein, beta_1, 32kD _ ____ _____A1087021

28 Gap junction protein, alpha 4, 37kD (connexin 37) ...... .. 152947........... .................... ................. ..... T _9 T

21-t ý "plasicdynqin light chain 1 .____ ....... .____________ 9658241
,0!H exabrachion (tenascin C, cytotactin) ....... _e e' .............. _._..............__ ............. .......................... ........ 8 7 7

31 Integrin, alpha 1 (CD49B, alpha 2 sub unit of VLA-2__ _______ý 68787 1
32.... ý.integrin, alpha 2b.pateIetglcproteqin Il~bof IIB/IIIa complex, antigen CD41B) A.... ............... 7588631

33lteq alpha-3 subunit 442__ __8_ 0___1
34~ !q~ rn alpha 4 (antigen CD49D, alpha 4 subunit of VLA-4 receptor) .........................................2351351
35 Integrin, alpha5 (fibronectin receptor, alptha polypep11de521
36 n e rn l h ........................,..............'.... 472.71.

3 8 1 ......gIn te g rini .............alp h a.........9............... .......................................................I......................................................................................... .............. 1 2....9 1 57.... 1.
37 l! Inegrin, alpha 7B___ 6________ _ _2873469

40 .............. ..........n..................grin,.......... ........................a............pha.......................L...........................................................................68 37 .

42 Integrin, alpha E~ 246-996
431 Intern alpha XL______ 6843777

.. 41~ Integrin, betha M 56534681

. 462 Integrin, beal3 A 45"996
473 Integrin, alpha suui 681573771
"48 Integrin, beta- suui A5202074

45 Integrin, beta8 2 ____ 187822___3464

50 Snelecin bet- subunit

........................ .....
- 51 Selectin L ~ ________ A4160871

5*,21 lSelectin P 024
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54Soutcrre family 9, iso form 1 ___ __471728'

55 Syndecan 1 1512226,
56~ Svndecan 2 ____ _______ ___ ___26356,

57 .yd.a411.6196
58Human ATPase, DNA___ ____ 439511
59DArpir helicaseE.RCC3 ~16.12

60 DNA-bindingproj n(SMBP2)" 1________ ____________ 2721
61 Cell division cycle 25A..................................1106471
62 M-Phase Inducer Phosph atase 2 ___ ________ __ 483981,

63 Cell division cycle 250..................................4.1 51.2
6~4 Cell division cycle27 ___ ______ __ ___ ______ 6819911
65 Cell divisionccl 1421. ...

..... ...... ....... ............................................................................................................ ..................................................... ... ...yc e........... .. 4 8 5 69.......
66 Human CDK inhibitor p191 nk4d mRNA ____________145503 i
67 Chromosome condensation 1 23710
68 Cvclin-dependent kinaseinhibitor 1A ................. .........._ 15.2.5.2.4

.691 Human Cdk-inhibitor p57K1P2 (KIP) 2524651
701 Cell division cycle 2-like1 (PITSILREproteins) ________5894301

72 Cvli _ _ __A _ _ 287
131Ccin 5318051

74 Human cycdin C (CCNC _ene _______ ___ __ ____ ____5037561

I _.Cycin..Dl (fqpRAD; parathyroid adenomatosis 1) 972~
76 Cyclin D2 ____ ________ ____ ____ _____359412,

78 Cvclin E______ ____ 3578071

79 C yc.l............... .....................................................................................................................................................F................................ ...................................................- * * S
80 Homo sapiensý cvclin G1 mRNA ___________ ___ __ __ 355161

81 ciH............... 9843651
82 Proifrain cell nuclear anti en __ ___ ____ ___ _____1109311

g .e protein-like (D N~A helicase 0 1 -li ke) ... 1.......... 86724........... .................. ....................... .........................6 6 2 1
84 Bloom syndrome 1________ ________ ______ __ 2025751

86 X-LinkedHelicase 11________ ___ __ 544668
87...yclin-dependent kinase 2 1276282

.88 Cyclin-dependent kinase 6(ooo fXnpsMiSckatvtn iae 232777z

90 CDC28 protein kinasel,,._______ ____ 1 427925,

................91 .. etinob.... astoma......ike. 1 0 ( l 7 .. ...... ........................................I..........................................................................................................................I.................22 9 8
92 ColonV-stirnulating factor 1 ___ ___________ 1415001
P.93 Colony-stirnulating factor 2................................10O54W~J
94 Endlothelin 1 ____ ___ ___ ___ __ ___ ____ 549409z
95 Enidothelin 3 1019683,
96 Epideral qrowth factor receptor pathwaýy subs~trate 15 ____ ___ ___ ___ ____2656121

97 Fibroblast growth factor 1 3905817'6

99ib .batgrowth factor 7 36515",
100 Hepatocyte growth factor z____ ___ ______ ____ 3758331

11Heregulin alpha 822921

1031 Interleukin 1, beta, co24655 ? 1.

104 LInterleukin 1 receptor ataonist ____ ____ ___ _____ ______3461771

__16Interleukin 10 __________ 1107480
10O7 Inereuin6(B cel! stimulatory factor 2) 13104061
108 Insulin-lke qowth actor 1 (somatomedia C)1 274071
109................ .......................... g.r~ow ~th f~a~ct~o 2 (.s~om t~o~m e.d~i.n A) 199138.......................................................... ..................... 1 9 .8
110 Insulin-lie growth factor bin~d4i,"otein 1Drprecursor _ _________487015'
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............11 1 Isulin-like.,growt fc oqr binding protein 2 995482!

113 ~.. ...... growth fatrbnig pr. i 4...............154O
114 Insulin-lik grow h factor bindingp poteinS q_____ ________ 2515891___

115 Insulin-like growth factor-binding protein 6 152603

116! Leukemia inhibitoryjfactor________ ______ 153025
117 .Lmymph i..otr . ..i......a.......a...(former..........y...tumo.........necrosis..........factor.........beta)..... 3452321
118 8Lvmphotoxin-beta ____ __ ___ _____712066~

1191 Macrophage ....... .................. ............. .. ..................................... .stim ulating................ 1.. ...... 229815!
1201 Platelet-derived growth factor PDG F-A 9541___ ________ 9 4 57!

122 1 anfomina growth factor, aalph ____________ 325822i

123 Transforming growth factor beta 1precursor...........................3682?1
124 Human transforming growth factor-beta-2______________ 269306z
125 [Latent transforming growth factor betabidnprtn15280................... ................ .. I................. ........................... I I...... _ ......................................... ................................................ ......... ..................... ... ...bi d n p ro te in.

16Latent transforming growth factor beta binding protein 2 1!56176]____ ________

127 Hopmosapien mRNA.fo latent transforming growt~h factor-beta binding protein-4 154381

128 Human transformin arowth factor-beta induced gene product (BlGH3 _____ ____!855791

129 Vascular endothe.ia growth factor 473261
130 Vascular endothelial ~growth factor B _ _ ____ ________ 181724i

131 lnterleukin-1 Receptor, Type 11 Precursor4764
13 lnterleukin-6irece~ptorTpl Prcro 804741_____ ___133............. nter. leukin.................. ....6 ... re ..........pt .............................................................................................................................. .... ................................... ......... ..... . ..........8...........

__134 lnterleukin-6 Receptor Beta Chain Precursor ____ ___ ____________2632621

1i3-5 interleukin.10.receptoe z 574401
136 Interferon (alpha, beta and omega) reptor~ 2 __ _____ _____ 1239501
13_7 I nte rf-e'ron-Gam m-a_ Receptor Alpha Chain Precursor .... .!' 365131!

1 138 Human clone pSK1 ineqro~mm aye ýracpe~sory factor-i (F-1) mRNA, c mpýe ds !306555
1391 Tf um or necrosis factor receptor 2 (75kD ) .................. ...... ................... ... ................... .... .......................... ............. ...................... 10 6

1401 sain TNF re~erceptor associated factor S mRNA, partial cds ___ ______7016451

141 Human TN F receptor associated factor 6 (TRAF6) mRNA, complete cds !1105021
1412Homo spiensTNF receptor-i associated protein (TRADID) mRNA, 3' end of cds zz____ 10074171

1441 V-kitHardy-Zuckerman 4 feline sarcoma viral oncogenehomolog __ 376211
e14-H---n-n- -------

14 Hua n tatin-M specific receptor beta subunit (OSMRB) mRNA, complete cds............2415452z
1461 Leukemia inhibi 3~pp 437i__ ___

147 iolnystmulating factor 1 receptor, formerly McDonough feline sarcoma viral (v-f ms).................................. 0.4653i

149.Endothelin receptor tpeA B 2118444

150 Insulin-like growth factor 1 receptor ___ _______,~~,,,,~1483791

152! Metproto-ncop e (hepatoytlrowth factor receptor) __ _____ _____ __ 4290621
153 Hm nslubl vasularII grwth~acto recptor(sflt) mRNA, complete cds 444

154 Ems-related tyrosine kinase 4 ____ ______ 651143
155t~aco rceptor 206694....E pi..d ... ..........................r...m a................................gro w th................................................fa c to r........................................ re............................

1561 ESTs, highly similar to epidermal rowth factor receptor substrate substrate 15 (~homo sapiens) __!__5263151

15 T an fo mig ro thfa to , et rcforming0 80 ) .....growth........factor...........beta......receptor.................................) .. 48...52 8 !I
158 Transforming growth factor, beta recetr IIl (4beta~gqyan,_30klD __________ 110287!
159 Platelet-derived growth factor rceptor, al!pha polypeptide.......................93951
160 Platelet-derie gothfcorrcety yppep~tilde ____ _____ _____ ___ 158
161 Basic fibro.las growth factor (bFGF) receptor (shorter form)................................................................. 146842

163 fibroblast, growth factor receptor 4 3643871

164 V-erb-a avian ervthroblastic leukemia viral onoene homolog-like 4 79829!
165 Human cysteine-rich fibroblast growth factor receptor 182455!

__ 1661 Colony stimulatingfctp~~trgauoye ___ _____ 134369z

167.... N.... rye.... grow th .factor .... receptor ............................................................................................................................................................................................15 i 0
1681 Oxvtocin ecpt~or -z__ __ ____ ___ ___ 3261701
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1 91 ltee-activating factor acetvlhydrolase 45 KID subunit 52682~
171Paeet activat~ingfactor rece ptor __________ 60403

172 Transferrin recpto* (p0, CD71)__

174 Androgen receptor___ ___ 10114431,

176 Cytochrome P450, ufml XIA ___ __ _ _________ -1226951

18Cytochrome P450, subfamily XI ........

185 Heatrsock7.K roen 1pi.................................... .......I., 265267.. ....
1861 Human brekas heat-hckroei gee DA __ _____ 87152:
187 1Humanxy esta:lenrec po r-eltd de prog e in (se, ~ l ............ 3 beta-............ ands.........eroidde......... a.is.merase. 927843

188 Corticosteroid r1eceptoreyroeae 66zm ______ ___________ 839404

189 Human 11k~ betat-sydockserotid deyroenas type 587RN1152837

191.......... 1-7 H taydro.( drlta-steroid.dehydrogen~ase, 3bta-adseri etaioeae 2 2471125
192 Cydrtxyosteroid_(17-beta-dehvdrogenase, 3szm 1 4894041______I ___-

193 ES~, h~ighy simiar to~proxisoe p~r9~r~toI ativate receptr.gamm..... ........... . 513
1894 Human nucleta-vr orphspteepor LXvRoalphas mRNA 11_ _______ 1283791
1951.............. Hu a .i.g induced....... nu.....e. r rhn eetr( IO ). . . .. . . . . . . . . . . .631

197 Estradiols . ea-devp r -pqie progeste ron bin in protein .. *..................... *............... ................. ........................... .......... ...... .. .2 591

198 Human 54 ks a rogd1-eterone drqeetrassoitdimuohlnFKP4mN 1289621
199. Retinoi ac~~yiid a reetor beroa-2 m prlfrao ctvtd eeto A4a13

2041 Human 1.1ea ob rAupreuate i rctioicaci treatedh HL60 n2trph6c7els50128

196O2rphanoi receptor, T pha 3960___ __ ____ _ i2!

2039 Retinoic acid receptor RRbeta 12051

207................ ........ lh-rdcas,~h olpptd .......... I............................................
209... .op a re ep o ...............T........R4 ....*******'* ... ................. ... ... * . ..................... ........................................ .. . ............... 146068"3'

2101 Htienoi mRN feepor, orphan nularhrmn7rcptr18__ ___

2121 Vitam einD i 12didrecpor-vamin D3recptr 3584331
213' SxHormoan i-e-bcinqd~ia~o~ globuinoi 82--hri ho'r -n cti- (MR__mR 70871

215............... 1....t..p.. n........P.....ecursor............................p ...................................

218 M~atrixn metA for ein~e(gainu ase A;ormone yp IVc 841__________ 2351,
219......... Pregnancy...........................specific..........................................................c......pr.........tein.........................(M ...........................1)..................................................1 6 2
2120 Miatrix metallopihyrotenae2Qv phgelsase in___ _____ r__ 138763

221.... ........... M atri m et......o pr...t.....a..e..13....c.....ag...n.... 3).............................................................................................................................................. ..............................

223 MH~atrix meta foprputatie ......... proei ........................... ................. ... .. 23.1*5 5

11?5jM M P-19................................ . . ............ .... . ......................... .. . ........ ..... . .1 0 0 8
224 ~ eta___ _ ___ _____ ______ ______.....

2261 Mos escoers-atrix metalloproteinase 1A3- ______ _____3) 1201115

1 6..............



228 Tissue inhibitor of mtilopteinase 1 4872561__ __ _______1.. . .
229........ T issue..... -..............Inhibitor......of m........................I...................................................................................................................................................... ............... ................ ..........1

.30 Metal lop rotei nase inhibitor 3 precursor ____ ___149564~

.31 Metallprotenase inhibitor 3 precursor ~. .206

232 Plasminogen activator, tissue type------- ____ __ ____ __ 484846ý
233 Plasm inoge.nvactivator inhibitor, ty pe. ... ................. I...... . . . . . . . . .. .... _

234 Plasminogien activator inhibtor, ype II jarginine-sqfpin~),,____ - ___ 147
235 Plasminogen activator, urokinase 274
236 Plasminogen activator, urokinase recepo ........ .__ ...... ____ ~ .___ 309454ý

237 Acid phosphatase ,.ou~ 338

239 A enqylaýte~y~ e activating oyetd (uitary 547784i

241 a e r cpo tyo.n .as ..... . . . . 1382

242 Calbindin (27-kD _______ ___ _____________ 2199561
?43i Calbindin 2, (29kD, caireti nin) ..................................................................1 77266 1
244 Calcineurin A cataiytic subunit - _____________ 1389693

. ?................ ..... ........................................................................................ .......................u...........................................................B................................................................1 1 6
246f Human Snk interacting rotein 2-28 mRNA 501

2 4 7 1 C ......... Ig ra.........................................................................................................n................................................................................. .... ............... ........ .............

248S1 S00 calcium-bind ing,,protein A9 (calgranui 1153831
S249 Calmodulin.............. 15.96.271

250 Casein khiase 1, alpha 1 ________________ _____14696761

252 Casein kinase 1,epsilon ___ ____ ___ 166111
........I.... ............................ ... .. ... .. ..............................ý ...........................................................................2, a p a. .. ly e td............ ............................................4.7~
.54 Human OSaids bindinq protein (CSBP1) mRNA _________1455311

255 D iacylglycer............................................................................................................ k i 5 l ha ( o D 366944~
256 _Piacy!gjb~Lqeo1Ingase delta _ __ ________ 11120561

25-7 Diacylglycerol..kinase, gamma (9OkD)I 277389i
258 Extracellularsianal-reaulated kinase 1 __________ ______ ___,,3567061

259 Extrace........nal-regulated kinase 3 270521
260 Homo sapiensERK3 protein kinase mRNA ____ ___________225681

.n FK 0 - id ngproteinl. (1ýkD) ................................................................... . ............................ ............................ . . 3 7 4
2621 Homo sapiens FK-506 bingdingp~oein (!kbp_12.6) gne __________ _____ ___ 124255 1
263 Guanine nucleotide.bndng prote. (G. protein), alpha stimul~ating activiy polypeptide. 1 242861
2641 Guanine nucleotide bidn~rti Gpoenpani~ciiyp~ppie ____ ___ ___1954811

........265 Guanine nucl~eotid~e bin~ding p~roqte~in (.G.p~rotein), alpha inhibiting activity .polypeptide 1 342254.1
266 Insln receptor substrate-i___ ____ ___ ____ _____ 1 773110,
267 Human integrin-linked kinase (ILK) mRNA 1268171
268 H omo sapiens interleukin- 1 recfplor-associated kinase (IRAK) mRNA _____5872441

270 JINK Activating kinase 1 _ ____- ___131715!

271 Stress-activated proti kiase JNIK1.............................1.1.1331
272 Human protein kinase (JNp K2 mRNA ____ ___ _____ __ ___

273 1u a tJNikinas ,(........ .R..A............................... .r~ . i.s .....A2 mRNA.................... ............... 73.
274 Human kinas sppressor of ras-1 (KSR1) mRNA ______________ ____K6689501

275 V-jun avian sarcom a virus 17 oncogene hom olog 965499.........1................... .......................... ... ........................ .................. .9.9.
27 uman c-jun prot~o oncoge~(~ ___ _______ _____ ___ __ 502382ýr 277 Jun B proto-oncogene 9063-0-6

278 Jun D proto-oncogene _____ _______ ___ __ __7969111

2_ý79{ Hum~an lipi~d-activated protein kinase PRK1 mRNA 1 ---- ------ 861ý ý8
2801 Human mad-related protein MADR1_mRNA __ __ _ 2882

2821 Human mad protein homolog_ hMAID-,3)rRNA 345935___- _____1

283 H.ýuman .chromosome 15 mad homolog. Smad6 mRNA4236
2841 Human p38Beta MAP kinase mRNA _______ ___841 48]
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2861 Human MAPKAP kinasejL3~pK)_MNA ___ __ ___ _ 317821,

288~ Dual specýificity mt~n e-ciadpoein kiaeknse2___ _____ 687712 1
2891 !iýRrntqMAP inase kinase6"_ ___ (.KA .RN ... 4...7.....

290 Nuclear factor of kappa py~td geeehnefnBceli ~____ _ 10880~
291 Nuclear fa ctrof kappa li~ghtpI popepte gene enhancer in B-cells 2..................127

293.... Huma...o.h.deste..e....N...............................................680
29 Pos hodiesterase 4,cjmRpcfc(uceDoohl -on g odetrs 4 647690.1

295 Phosphodiesterase .4.3, cAMP-specific dunce(Drosophila)-homolýogp phsphodie~steraýs. ~1 .3685

2960hos &ode.strs 6,cM-specific, rod, gamma ____ ______ ___ 19858,!

.297 Phospholipase A2, .grou~p.lA .(platelets, synovial fluid) .................................................... ... ............. 5 8 2
298 Phospholipase C, beta 2 __________ ______ _ 7262991

299 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - -hshps C,--- bet 4.......................... ....................
~~~ gma1frel ye148 _ _______ 

3 6 2 5 5 31
300 Phospholipase C, gamma 2 (pfo sphatiy hioio-p cfc su z0 0

.. Du. sp.iict .. t.g n-ctvae p.oei .. kinas 3............................07.9

304 Protein kin ase, AM-pendent, regulatory, tye 1, bt ____ 4699731
~ 1CA~ P-epede t re n. kinase regulatory sub nij tye I. .................. i 45252i

306 Protein kinase, cAMP-dependent, regqulIa~tor, type 11, beta 988____ z___________

307...........C, beta 1 .5.. ...
308k Protein kinase C, delta z___ _____ _________

309 Protein kinase C, gamma z614q51.

311 P rotein kinase C, mut 6136041

312 Protein kinase C-theta 205239;__ ____ _____

313, Protein kinase C, zeta 23986i
3141 Protein kinase C substrate 80K-H _________ ________ 684946

31 1H~mn uatvepot kinase C inhibitor (PKCI-i) mRNA 327722~
316 Protein phosphatase 1, caalyic subunit, alpha ioform ____________ 31988~
317............. Protein.......... p hosph tas 1, c~a~tay~tic subunit, beta isoform ..............

318 Protein phosphatase 1, catalytic subu~n it, gam~ma isofo rm __________ __ 29839j
319 Protein phosphatase P P2A, 65 KD regulatory subunit, alpha isoform 171.40351

320_ P rotein phosphatase 2A, regulatory subunitb'lpha-i _____ 154404
.21 Protein p .phptase 2 (formerl .2A) .regulatory subunit.b'..(fR72),.alpha isoform 143397.

.......P......e.......I.p h........h.....a se .2 .................. e..rI. y....... A...... reg u la........ory.......u b u n it..........( .......52), ... .alp h ..........................................................................5........
324 Protein phosphatase 2 fomrly jk, lcataly sbntA(R6 eaioom_ _ 658

3?5 rotin Rhoshtse(oirry 2B 'ctltic subunit, alph~a isoformj_ (aceuiAalh)9482619
326 P rotein phosphatase 2(formerly 2A, aalregclsubunit ___ 3 639

.3? Poenpsptae5caayisuui.. ..... ..!Aun .................§?,Ohjoomz....................g....... ......

324 Prafein murinets lekei vi era oncgen hornolaogr 1bni 478991,býtý m666

333 RAProAi membhaer o forAS rlyncogen familytic.......................cieuri......ý).... ...................... 9548629

335 TPaeatvgrotein p21 a (SA 201 376941

3368 Nroblastmame RAS viralen fyamil znoeeooo ________ ______ _

339 SruBmresponefatr (A ocfose sermil repne5eet7idngtascitonfcor20

342 V- ransduer sandom acivato ofqqneý trnciton~au h rzpnefcor_____ 491743'
g eae fa m ily_ _ ................. _................ ................. _... ._............................

.................... ........ .................................................... .........................1 8....



3 3 S g lta s u e and activator of.transcription 4 ....................................................
344 1Signal transducer and activator of transcrjption 5A 124672__________ __

34 e .plor p.rte..i.n. ..-ty. In...........e kinase sky 343673
347................ . y.. si. ep...p.atas .1 ................... . ................................................................................. ........................................................ ................... 74678................
346__ Prtyi-rosine phasphatase_(non-recepo tye32__ _ _3065091

348 Protein tyrosine phosphatase,_non-receptorpe t __ __ ____ 16190

.351 Protein tyrosine phosphatase, non-receptor type 9......................... 51574

352 Poentyrosin~tpýphatae, non-receptor ype 11 ___ ______6506961

3~~~~~~~~~~~~~~~~~~~~ Poentrsephsatennrepotye1................ ....... ........... 179
354 H omo sain protein 700792s~taýqI2)FA. ...

355 Prote. o ine hotyrosiner e rpho..p.hat...se, .recep...or..type,................p...yp...ptide.............................................155661...
356 Protein tyro~sin e phosphatase, betaptor tp.ýptide _____510411

357 Protein tyrosine phosphatase.jece t rt tye, c polypetd 466441
358 ~Protein tyros hosp~atasej~qTgeyt type, delta polypqptie_____ __ 4 7

358j Protein tyroine phosphatase, recepo tye gamma p3yed...................452081

3601 P rotein tvrosine phosphatase, receptort tpe, f polypeptide ___ _____ 45475,
361 Protein tyrosine phosphatase, receptor-type. zeta polypptide 1.......................... . ............ §P2631

362 C -src tv osine kinase .._ _ ..... . _ _ ._ .............................................. .............................. _ 4 1587"1

. 63 Huma~n transcription factor IL-4 Stat mRNA 267600'_1 ___ 15
364 CAM esponsive element bindinq protein 1 1109'9'9-
365 Human cAMP responsive element binding protein beta subunit 1320............................ ........................ ....................... I ........................................................... ... ............... .................................. ................................................................................................................
366__ CCAATenhance b"ndiproenCEPam ___ ___ ___ 612403 1

3 67......... C o up..... ...... ............... ... ............................................... .................. ........................... ........................... .............................. .............................................
368 ESTs Hgh~ysiilar to Coup Transcription Factor ._________ ._...................... ______ 36261
369 Homo sapiens epithelial-specific transcription factor ESE-1 b 9843081
370 Human ets do main protein ERF mRNA ____ _________4.1 5870~
371 H uman Ets transcription factor (NR-2) 26130~
372 Ets variant gene 4 (ElA enhancer-bin dingpoenElF 430297~
373..E tsva..i..t.gene.......... c.g.ne..................................................................1..6.1.

__374 ELKII, member of ETS on_______fa 3093231

........................................................ . ..... I.......pr t i .................... a c s o y .pro~tein 1) ... .............. .. ....................... .............................................................. 1 9 3
376 Transcription facto rf i E____ 109093__ ___ _______ ____

377 IGATA-binding protein 2 _d98781
378 Human transcription factor hG.ATA-6 _______3012581

Msh... ........ p...................I................bo homo...................log......................................................................................................................................1... 34.... 6277..... ......
30V-myb avan rTyekblastosis viral onco~ene hqr pp- ike 2 377537i_

381 H~uman octamer bnding transcription factor 1 .2794381

382j Human p.ýie~d box ge~ne(PAX6 hnqomooge ____ 220373
P383H Isapiens Pax8 mRNA 6864981,
384 POU domain, class 2, transcription factor 1 _____ ______1926941ý

386 POU omeobox protei 37087I

387 Transcription factor P65 ....... 2... .. . .. .. . .. .. .

388 Human mRNA for transcripional activator hSNF2b _ __ ___ ___6854081

K.390 V-myc ava yeloc~tomatosis viral oncogene homoiog ___ ___ ___ 1534681
,,ylase153530

392 MAX protein _______________ _________ ___ 116359i
393 Transcription factor COUP 2 (a.k.a. ARP1) .............................................................................._ __....................... 381631
394 Breast cancer 1. early onset ___ __ ___ _____ 077ý1
3951 -reat c-ance r2, _eV716470

"_36 uman B0,P3bindin pytei 161470 ______

.....D. .......i.n.qlr~a carcjp~qr homog............ . ........................ .. MP7
398 Mouse double minute 2, human hmlgof; p53-binding protein _____1480521

3 9 9 ..N e o g e n in (c h ic k e n ) . -. g 1..................................................................................................... ....m.......g.................
40 -e avian reticuloendotheliosis viral oncgn _______ 704548__ ______ ___ __
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402 Tmrprotein p53 (LI-Fraumeni syndrome) __ __ ____ 23633§
403 Actin, beta 343019j

404 elete in azoosqpermia _______ ______________ 5651121

406 ESTs, moderatel ~ifp ohtc rti 9___ ____ __ 4868271

407....................p.... ...A......................... ........i.............................pr............o. ..t....................i.................n......................................... .............................................................23 2 2
408 Very ~lo ensijyj~poprteinjrqnp ____ _______ ____ __ 340727;
409j ESTs hi ghl~y similar to TIESTIN 2 PRECURSOR 119344 1
4101 Sulfatedalycorti ____________ 342880i1

S 4111 Ribosoma! protein, large, P1 560
- 412JLNF ___ ___ ______ ___ __ ____ ___682639;

413TRA.L 7051,

4141TRIDL ______________ __ ___ __ __ 7246791

.416 TRPL2 193696]7

................. 4171 .. Lym phot........................i ..........B............................................................................................. ............................................................... .. .. . .........
418 TRANCE ____ __ __ ___ __ _ __ 82527

........419 TN F-R1..................................................................................................................................................... .................................................................. . . . .1...... 1.....................
401 TNF-R2 __________ ___ ___ _____ __ _ __ 710461

4221 DR-3 ________________ __ ___1757271

..................42 DR-4...................... ..................................................................................................................................................................................... .. . 52 7 8
4A24 DR-S 5__ ___ __ ___ ____ 7881851

425~~~~~~~~ .CR1........................................... .. . ............ 0741
4271 TRADD 1 1089784!
428 IFADD, Mort-1 _____ ______ ____ __ __446232j

4291 RI P 1592125i
40Flame-i ,Casper, MRIT ____ __________ t. . 5883201

.. 4~1Ipasasti5293231
4321 caspas3 ________ ______ _______ 429574'

4~33 caspase-4 341417
..................43 1. p....... ..................................................................................................................................................................................................................

434 caspas __ _ ______ ___ _ 5670
435 caspase-8 5275087
438 lcaspase-9 563750____ ___ _________ __

.438 caspase-lO 41534,~

440 casper___ ____ _______ ___ ___ 5116001

441 bcl-2l 2981874

443j bax 13887331
444J bad _______ _____ ___ 746273!
.,41!ýk ,6857831
446 possible~jpfjg ______ homolog__ ___ __________ ___ 10746621

448 hrk ____ ___ __ __ _____ __ 7677791

__45{pd42........................................ ....................................18

45........ ........................y........... ..................... . . . . . . . . . . .................. ................. .............. .......... . . . . . . . . . . . . . . .............................. . . . . . 19.......... 77501......... ..

45 0i45___ _______ ________ 8986821

4571 galecti-7 1 3405,

L 458 qguanicdinoacetate N-methy I _ _ ............................ ._..... 8.26-1-38'
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45~Quinon eoxidoreductase homo 10568031
4601 Serum Amylo~id A ____ 1056803z_ _________

4611~~~~~~~~~~~~~~~~~ Noma Keai yefN............................ ...... 757.....35...

462 Proline oxidase homo ___ ___ __________ 418
4631 TN F-a induced mRNA 2645671
464 lEtoposide induced mRNA ____ __ __ ____ ____10134581

46 Tax-i binding protein _517681
466 ~,Actin-binding protein ______ _______________ ______ ___2670891

467' unknown -- 154444
468 Micro glutahtione trans _____ ____ ___ _____ _____ .984498

49nmyc 1031203
470 parc ____________ ___ _______ ____ 491464

4721Mucin 11477011___ _______

473... 4 ...................22................I..........Smooth... .............................................Protein..................................................... ................................. .................... 91 ? 1
4 marimp . .... 964748:

476 IP-10 ._ .__ ....... _967284q

478 PAF Receptor 686435____ _____

4791 Endothelial-Monocyt. Activation Polypeptide 11.........................739276i
4801 RAPi GTpose Activating Protein 1.............. .............. 5847
481. . ....... ...5-Lip...............o........ygen.....................e............................................g........Pro.............ein...................................................................5.19
482 AD-ioVainFco- Drce GTPose ActivatincyProtein ___ __ _ 6831581

4841 Oytokine Recptor Cl9assp-II CRF2-4#01 1# ...... ... 626429i

486 ,Cytokine Receptor Common Gamma Chain Precursor _____ ___ 5107001
4~ yp m y e1Receptor ........ .......... ... 6 376

488 Ctoie e1 Recptor:Ijncom~pleteIL-I1 ReceptorIsoform 811920_____ ___ ____

48 MI-1a Precursor 1081192
490 Psoriasin 1088345 _______ __

49~1 MIP-22 Prec~ursor 1135
492 Calgranulin A __ ___ ________10895131

493 MCP-1 Precursor ~.-10727891
494 -Placental Thrombin inhibitor ________ __ 178
495 ~Myosin Regulatory Lg~ri Chain.2 smooth muscle isoform........................4??6ý
496 ýMacrophage migration inhibito~ry factor ____12980021

497.... Placental.... B one....................... ... rpho..e...c Factor....................................... ....Pro.......tate...........i......erent..........t....o. F.......ctor.........................................................................-.................10 9 4
498 InsulinReceptor Substrate-i -Like Protein ________ ___10995382

500 Stat-Induced Stat lnhibitor-2 ____ ___ ____ ____3832881

5011 lnterieukin 11 Receptor Isoform 105603391
502 1Growth/Differentiation Factor GDF-7 _________1061011

5031 Map K P38 1057458!
5041 Human Mitochandrial PrcsiqPpiaea Subunit ___ ___ _____ ___1086816:

505 Caspase 11/12 ???? lch-2 Protease#01 1# I1088281
506 IL-10 Precursor____ ____ ____9163

507 LyphcyeChemotactic factor IL-i 6 9149451

508 IL-4 Receptor Apha Cain _____ ______ _________ ___1088358ý

509. Interleukin En ha~ncing Binding Factor 2 I1086516z
510] CCAATfEnhancer Binding Protein B 10759131_____ _______1____

5 1 Natural Killer Cell Protein-4# 1 O - e e trA s cae Kn s .P.-6' 10 7 26.................... ...................
512 Protein Phosphatase PP2A-Beta Cataytic Subunit ___ ______ ____109021 11

...........5.1.3 .M..C.S.F a(CSF-1.)#0 11# ........ 110.1339.1
514 CREB-Binding_ Protein _________________ ____10156701

516 I-Kappa' B pilon E(Bone-derived~ grwth factor) ________ _____ ___ 1__, 1 058403,
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517 oss. IL-1 ReetrAscKns 10741 63~
518 IL-lB ______ _______ ________10753821

........ Ph s hrIs B K......... n..se. a* ca.alytic Sha..... ......... ...................................................... ....*.....................................................................................10 8 0
520 IL-i Beta Convertase ______ ___ ____120106,

521 IL-8 Precursor 446097j
522 Mus Adhesion- Related Kinase P -5 1097836i
523 ADP.Ribosylation Factor 6 1013285
524 Notch 4/IL-i Signal Transducer ________________10763431

525 IL-1 2 Receptor Component 10975251
526 Vitelline Outer Membrane Protein N-CoR 1msL ____ ____ ______ __ 0854681
52_7 Pqptidyl-Proy-X~is.Trans Isomrn.se 91il1
528 IL-B Recep!pqý B_____ .____ ..... _ 9373
529.......... ... Pre ursor...... . . . . . . ..... . ....................................................................................................................- ................................................................................... ......................... 18.......40....

- 530 YST ss2Hmlq(Protein Phosphts Re ulator subunit)__ __ 10564611

__532 IL-6 Recepto ______ ____ ___ 10627361

53 I-4 -Receptor Alpha Chain 10746
534 IL-iRa_____________ 10760041

..... L..............................................................................1117220 .
5361 ICAM-3 1_______ ________ _ 0296121

. 5 3.. 7 1............. ",........................................................... ............................................ ........................................................................................... ........ ..............
538 Cell Adhesion Requlatorv Protein __________909981

540 ICAM-2 I_________ ___ ____ _____1116

542 Cell Adhesion molecule 0 ~old Binadinroti ___________ _ 9863341
543 Laminln Beta-i Chain 1090694!
544 Human Cell Adhesion Protein (SQMiL(E4 1074681

.545 ihevellea 3 0739131
546 TNE AlphaInducible Protein TS6-6 ___ __ ___ __1043312~

1547. Hylornlases .10880781

__548 MAP Kinase Phgosphaasy. __ __ _______ ____ 1101698~

550 ICAM-1 12415831
552~~~~~~ 01 -__ _ -__ _ ---_--- -__ _ - __ __-

553..... P ....... E C AM...................................................................................................................................................................................................................................... . ... 59.......

..5541LAnnexn VI 12151561'

556 P-selectin __________ ________ ______

558 Na/K AT ose Beta-3 Subunit 1081367

559j ~ ~ - -N-Terminal .......... ..... ....................... .......l. .....

560 CellAdhesion Protein ___ ____ 1031559

561 P1 50,95 alpha chain z10876111
5621 Guanine Nuleaotide Bindin Protein Gi/slt Beta Subunit ____ 176

.ns nlkGow corI........... ........... ................. ............ 1832

564 Insulin-like Growth factor la ________9156451

56 Hesarin-bindinGrowth factor idn proeuso 26~ 10460W

. 67 !nsulin-Lia Growth Factor 11 Associated 1018761
568 Transforming Growth Factor Beta 3 z____ _ __ _ _ _ 194
569 l i t o h i N F ..... .........................e...................o. ................oph...............i.n(.........................N.GF ).................. 994850 !
570 PDGF, A chain ________ _____ ______10928836ý,

571 1TGF-Beta.1 10878771
..... 7 2..... C o n c t v T issue.. G ro w th... F a to ................................................... I_ _ ......................... ...............................................................................................................5.....................

573 Connective Tissue.Growth~ Factor Negho 11301

574j UNK (P -6 MEAA clycoprotein 4/ insulin like growth factor complex acid___
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576 TGF-l BetaBindinq Protein ________ ___11029721

577 Fibrillin-1 11450141
578 ERB2 Receptor Protein Tyrosine Kinase (Noe Protonca!L ____ _____ ____ ___1146373 1

579 UNK- LTK Kinase-Iike/HGF-like 1134209
580 Growth Arrest/DNAý dlamnaqe-induibepoen________ ____ ______ 1031 6961

582 PD-ECGF (thvmidine Phosphorv4ase _________11023

53TNF-R2 I 8251
583 N 682639'

..................... ...... ..........................P ro te in..........................................................................................................................................................................................................1 .....
586 TNF-R1 ___ ____ ________ ____ ___796016~

... 587 TNFWT1 -Associated Protein5031
58811 GAPOH ,(Lie _____ ___ ___ 7240861

...589 G-Protein-Couple.d Receptor RO.9•1 Homrolo.........................438

590 RecpRo BGTC negho AA234544 zs 39eo951 ? ________687592

5911 OSR-R Beta Precursor U 60805??????? 60805~
592 Zc 79d02.rl ________ ___ _______ 328515,

593 P 65 5 7009321
594 P 105 5 ...___ ........ ._ _ _ _ _ 683232]
595 P1!3Kinase Catalytic subunit 48772
596 C-Rel _________ __ __ __ _____7045481

57 Eotaxin............... .. . . . . . . . . . . 48534,
598 BTG-1 (B-cell translocationj gene89 1___ ____~ ____

600 Calcyclin.i3si
60... U... ......b .....Iq ................t................n........................................................................................................................................................... .............. I...... . ...............
602 14-3-3 Protein Beta ______ ___ ________10486181

603 Micrasomal Dipeptidase 10379
604 Translationafly Controlled tumor protein/1 qE- Depreslant histormire releas~ing _____ ________ ______

606 Arnlqqqq 13 rotein(preadipocyte factor _ __ ________1116675~

607 G.dd1531299
608 Bone Morphaqgenic Protein 2 ________ ______743521~

609 LYSYi Hydroxylase128
-~610 HBRMV/Possible Global Transcription Activator SNF2L2 _________1146549

611 Insulin-like Growth factor-S 112692ý
612 Clusterin Rceptor.________________ _____ __ 111341711
6lIP.Endo lin ....... 11 45493~
614 1 IL-6 ReceptorApha#Q1# 1___ #__ ___ ____ 754500:

616 Epidermak Gr Factor Receptor 0171____ ____ _____

... ibroblast........... G row th..F.cto................................ ........................................ ....
618 FMVLP- Related Receptori 1__________ ____ __ 1263131
619ý Granulocyte-Macrophage Colony 837

~620 Gaulct Macropha e Colony Reeptor a 829

623...C........................................................................ ...............3..

6241 Cd-lB 8 ______ _______ 704517

___626 H CF-i gene related __ ___ ______ _______1163781

6281 PYK2 (FAn9_______ __ ___ ___ _ 941542
6-29 N-Cam-PI linked 76658j
6301 FAK 1057
6311MýAC-i alpha subunit I. . 754406

_632 ICAM-3 I -__ -___. -.__ 925820______
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633 L A v t d le k c t d e i n. ALCAM....................................................... (activated........................ .e.oyt _deso Io 686180.......
634 Neuroral Cell Adhesion Md. (CALL ___ __ _901831

635 .TNF-Alpha inducible Pr. 6.................................36485O
636 telencephalin(CM) _____ _________ 8084

6387]OD1lc 68437771
638..C...a........................................ .......... ............ I ................... 684375....

640 Cellular AdhesionRequlatory Molecule __ __ 647

641 L-Selectin 149910'
642 1ICAM-2 342721

64 Maycyte-s s oc. T YR KiaeA____ 5473321
645 FcR Ill (0D16) 429294',
646 Kangai-1 (CID 82) _____ __ ___ _________ 548957T
647 P~rotenTv sn h s h ts e e trtp .Ap aP p q...............en ..osn Ph.hts Reepo type................ A.....h.. .Po.....ype.......i.e63 6

648 CD45 ____ ____ ___ ______10617661

649 Protein Tyrosine Phosphatase, Receptor type alh2oyetd 077821
650 CD37 ____ ______., ______824359,

65 D47 971
652 CD53 _________ ____ _____ ______ ______ ___._......_ 1,377161

653 Le ukocyte SG Kinase-9OKPA iz926344
654 Ribosmal SG Kinase-90 KPA ______ ________ _____ ___'9263441

655 Ribosomal SG Kinase 501
65 nkyrin ____ ___ ___'___ 8406831

658 CNTF Receptor Alpha 470012___ _________ ______

660 Cvokn. common Gamma Subunit _ ______ ____2443551

661 INOS 2388321
6621 Poyaeqyjqtebinding~ti ________ . ___ ...... _ 3____ 30 9 8 2

6.......... 6.3 ndui bloqen-..n..u.cibe Proei .. n..e-2.(~ .2 -11...................................................................................................................... ...................... .... 2.47 1099

666, Midkqine neuriter h rpomjoting fctor-2). _______ ____ ___ ___1197

6671TGF-Beta Inducilbe Early Protein 1011500i
668 TNF-Alpha Inducible protein A20..............................712391i
6691 Lactotrans ferrin....................................107
6701 P20teinase 3 1982451 _________ i~
671.IDefensin 1,2,3 precursor 5036511

67 p4 0 Oxidase subunit I____ _______ 811001z
673 Desmosome Assoc Protein1251

674 Hihl Similar Neutrophilcytokine factor 2 ____361712167 CtohomB2sAlha-- yetd . ...... . . . . . . . .. Z145
6--,76 -Neutropil Gelatinase Assocýiateqocoin ___ ____ ___ __ 8820401

..................... ...... ...... cy....a......................H r .as (....................... ... .. ... .. .. ... .. ... .. ................ ..... .................Q 33
68Tonila___ hocyte LD78 Beta PR ___ ___ ________155331

679 zG piig~at9rrN 7141231

60Galectin-3 z________ __ ______ ____ __ 10126801

682 Densitv-Enhanced Phosphatase-1 ___ ___ _____487115 i

684 1CDC1 6 ~H5 '588109z

6851 LMMP 12 138763i
6861 Secretorv ranui e 5roteo an c, re-.. ......... *..........- .rt.gy a core.... *_ _ ..................... ..___ _ ._ _ ............ 310779 z

- -6871 Viment .1.... ......
681§!alyitransf erase 1 1 -- -1111 - -1111 -__ _ _ __ _ _ _ _ _ _ _ _ _ __ i626

6891 Macrophase S~~aigProtein Receptr 9 366301
-,60 -el yphomaInvasion & Metastasis-i z__ z_____ __________ 509
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691 JNRA-2 6184856
693 Similar Clathrin Coat Assemply P~rotein 5636971
694 ~2 G sProtxase Regulatorv subunit ___ ___ ___________5636971

695 D.N A J H om ulog ... 1007593.......................................... ........... 1. ............. .................. .. ................ 2 3 9
696 Actin 1 1007593_____ ____ __ ___

697~ Weakly Similar Trans-Ac ivating transcript5031a3
698 Moderately Similar WW-binding p~rotei n____ _______ ________ 9986811

700 P1 Synthese ___________ ____________ _______993664~

............ . .7 2 x *0. r ~ .q p q ................................................... .....................................x. u n r i .....................ep t..................r.... 12 9 0 15~
702 Weak Sign P 52-KD actoantiger _____ ___ ____ _____ ______5870791

703 Weak Sign sKm-BOP2 1429117
704 Cannabinoin Receptor-2 ____683442,

705 Migrýation .Mach rophage..Inh iitory fco 34
706J MG Sod ______ ____ ___ ____ _______10156091'

708 M RNA for RTP 363583'1

710 Manase Receptor___ 196684_ _ __

7140S Ribosumal Protein 40975
712 BT29678801
713 Gelatinase A -4994545f

Pýasminqg~nqActivator inhibitor-2 4709321__ ___ _____ _____

716! Macrophage stimulatinjgi GFLk)___ __ _____ 1095411
77Thyrosin Beta-i0 0485

__718 CD63 _____96575

719 jCathesinH23239
720 Proteosome Beta Chain ___ ___ _____ _____4891551

... 7.......... B..... G -...........................Au to -P ro life ra tiv e .......................................................................................... ............................................ ...................................
722 CDC 42 471765

724 Macro hase Scavancer Recpo i ___ ________ ____ 9794801
725 Mono to Mac~ Differentiation 6866171
726 P62 (Gyycine-Rich Protein) _____ ___ ________ ___5637961

727 0969in Pjq1Pn
72 gpj~rtenge~ssulin-Ln -___ ------_____ _______ 979289ý

7301 Metallothinine-2 __ ____ ____ ___9795971

731 Interferon regulato ry roen 2............ ................ , 6866051
732 AMP Deamidase-3 4755

733 Cathepein B 3649020
734 GTP Cvclohvdralase 565876z
73 0 Oigosacemtitransf erase . 10160281
736 Calranulin B ___ _______ ____ _11153831

737J Depth domain containing protein cradd 700353i
738 MCP-4 i7583211

740 MCP-3____ ________ _______4899

741 CD14 110
742 Kvnurenine Hvdrolase _ _ _______8242531

741Urknaeplasminogen actiuator. receptor-GPI Linked .................725227z
744 GROl Oncogene z______-__ ___ _____ 228

746......... ...................q ! ............. -................. ...H...........9.. ...............................?.................. ................................ .....................................lS 3 O
74 .sapiens Humig mRNA ______ _____5036171

748 lntrfeo_ j celln;protein 10 _____ _____491243~
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750 LIX _______ __ ____343403;

.. 71 .B ....... _98786611
752 Platelet factor 4 ._ ......__ ______ ___ 5 8 84481

753 Stromal cell-derived factor 12168
75 Neurotectin ____ __ __ 180786

755............ ..................Y.....................................................................................................................................- ........................................................ . .............. 2 5 1 22...........

757 SCY A3 346550:

758 SOYAS ___-___ ___ ______ ___ 771182'

760 SOYA7 3228731__ ___ _____ ____

761 SOYAl 13- ____ ____ 283

.......2.. S O YA..................................13................................... .................................................................................................................................. I 80146................;..........
764 SCYA 14/CA 6 7731

7 65..... .........................................1.................................................................... ........................................................................................................ ..................................... ..
7661 SOYA19______ __ _ __ 1214811

767................ .. C Y A2I.......................................... . . . . . ............................................................... . . . . . . . . . . . . ................................... ............................ ..... .............

__768 Ohemokine @• sE . .. ______ _______2989771

770 Chemokine_(O-Cxreceplpr 7 ____ ___1827641

772 jnterleukin 8 receptor, beta _________ ____ 1___ 8821831
r.umnmncechemoattractant prti receptor .2045391
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